We present the case of a 52-year-old female admitted with fever and multiple organ failure, initially treated for presumed sepsis. However, the combination of multiple organ failure, hyperthermia and vascular instability raised the suspicion of a phaeochromocytoma multisystem crisis. An emergency abdominal ultrasound in the intensive care unit disclosed a large tumour of the right adrenal. Despite specific medical treatment for the presumed adrenal emergency and multiple organ failure, the patient succumbed. Postmortem examination verified the diagnosis of phaeochromocytoma.
Patients with phaeochromocytoma, adrenal insufficiency, pituitary apoplexy or withdrawal of corticosteroid therapy may present as multiple organ failure syndromes to the emergency department 1 . Phaeochromocytoma multisystem crisis (PMC) is rare, however it represents the most dramatic and fulminant clinical expression of the tumour [1] [2] [3] [4] [5] . Its main features are multiple organ failure, hyperthermia, encephalopathy and vascular instability, usually happening unpredictably 2 .
CASE REPORT
A 52-year-old female was admitted to our emergency department with fever, dyspnoea, generalised muscle pains, headache and vomiting. Heart rate was 120 bpm, blood pressure 190/100 mmHg, respiration 45/minute and body temperature 39.9°C (103.8°F). She had central cyanosis and livedo reticularis with 75% arterial oxygen saturation. There were bilateral diffuse wet crackles and wheezing with no additional heart sounds or murmurs. Glasgow Coma Scale was 12 without focal neurological signs. The electro-cardiogram disclosed sinus tachycardia. Apart from mild diabetes and hypertension of recent origin, the rest of the medical history was unremarkable. Infection, in combination with hypertensive crisis, was deemed responsible by the emergency department physicians for triggering acute pulmonary oedema and the patient was treated with frusemide, morphine, nitroglycerine and antibiotics. Chest X-ray disclosed bilateral diffuse infiltrates ( Figure 1A ). Arterial blood gases showed hypoxaemia with mixed metabolic-respiratory acidosis (PO 2 36.9 mmHg, pH 7.11, PCO 2 31.6 mmHg, HCO 3 12 mmol/l). Blood sugar was 24.9 mmol/l, urea 24.3 mmol/l, creatinine 141.4 μmol/l, K + 3 mmol/l, Na + 145 mmol/l, haemoglobin 4.7 mmol/l, d-Dimers >2000 and activated partial thromboplastin time >2 minutes. Troponin-I and white blood cells were normal.
The patient was sedated, intubated and admitted to the intensive care unit (ICU). Sepsis of unknown origin with adult respiratory distress syndrome was considered by the ICU physicians; pressure controlled mechanical ventilation was instituted and broad-spectrum antibiotics were administered (vancomycin, meropenem, fluconazole). However, uncontrollable hypertension did not fit with the working diagnosis. Transoesophageal echocardiography demonstrated severe left ventricular hypertrophy ( Figure 1B) , with 55% ejection fraction, increased left ventricular filling pressure and pulmonary hypertension pointing to hypertensive hypertrophic cardiomyopathy and pulmonary oedema. Bedside right heart catheterisation ruled out adult respiratory distress syndrome as it demonstrated central venus pressure 15 mmHg, pulmonary arterial pressure 60/35 mmHg, wedge pressure 35 mmHg, cardiac index 2.1 l/minute/m 2 and systemic and pulmonary vascular resistances 39.9 and 4.1 Wood units respectively. Despite frusemide administration, the patient became anuric. Blood pressure became unstable with peaks of 300/200 mmHg and troughs of 100/60 mmHg, requiring continuous modification with intravenous sodium nitroprusside (70 to 500 μg/kg/minute), nitroglycerine (50 to 100 μg/kg/minute) and esmolol (10 to 40 mg/hour). Blood pressure lability and multiple organ failure raised the suspicion of a PMC. Critical to this thought was previous experience with a similar case. A bedside abdominal ultrasound in the ICU disclosed a large non-homogenous mass (8.8×8.5×10 cm) at the anatomic position of the right adrenal, with sparse calcifications and cystic degeneration ( Figure 1C ). A meta-iodobenzylguanidine scan and biochemical confirmation of the tumour were not possible. Although the wide range of differential diagnoses of multiple organ dysfunction remained, PMC was considered most probable and phentolamine (4 μg/kg/minute) combined with a selective a 1 -receptor antagonist (terazosin 20 mg) were administered. The surgeons were reluctant to operate due to the patient's extreme instability. Despite intensive efforts to control the presumed adrenergic crisis, the patient remained haemodynamically unstable and succumbed with cardiac arrest 12 hours after her admission. Postmortem examination showed cardiac hypertrophy and a large right adrenal mass with cystic and haemorrhagic degeneration ( Figure 1D ). Histological examination confirmed the diagnosis of phaeochromocytoma.
DISCUSSION
Phaeochromocytomas are rare catecholamine secreting tumours derived mainly from the chromaffin cells of the adrenal medulla 6 . Although their annual incidence approaches 2 to 4 per million population, being more frequent among hypertensives (0.1%), many of these tumours are clinically silent and/or misdiagnosed during life only to be diagnosed post mortem. Indeed, retrospective studies have revealed that the diagnosis may be done at autopsy in up to 50% of patients [7] [8] [9] . Hence, the real annual incidence of the tumour may be much higher, approaching 10 per million.
Hypertension constitutes the most common manifestation of phaeochromocytoma. It is usually sustained, however many patients experience distinct paroxysms of severe hypertension while others may even experience hypotension. Phaeochromocytoma crisis is usually characterised by profuse sweating, headaches, chest or abdominal pain with nausea, palpitations and anxiety 6, 9 . Such paroxysms are thought to be precipitated by sudden catecholamine release from the tumour, often being variable in duration (seconds to hours) 10 . Most importantly, due to the widespread actions of catecholamines phaeochromocytomas may 'mimic' numerous conditions or diseases. Pulmonary oedema, hypertrophy of the heart, symptoms and signs of dilated cardiomyopathy, signs of intestinal obstruction, shock or multiple organ failure are few of the wide spectrum of manifestations that may make the diagnosis troublesome 11 . The most dramatic and fulminant clinical expression of the tumour is PMC. Newell et al reported three out of 27 patients with phaeochromocytoma over a period of 14 years with features of multiple organ failure 2 . They defined PMC as the combination of multiple organ failure, hyperthermia, encephalopathy and vascular instability. Due to this diversity of symptoms and the rarity of the condition, clinical suspicion is usually directed to other catastrophic conditions, most commonly sepsis 2 . Previous experience with phaeochromocytoma manifestations is important for suspecting the condition. Especially for PMC, emergency department and ICU physicians must be familiar with endocrine and more specifically, adrenal emergencies.
Determination of plasma free metanephrines has the highest diagnostic yield and constitutes the recommended test for excluding or confirming the diagnosis 12 . Plasma free or urinary fractioned metanephrines are the most sensitive biochemical markers (97 to 99%) with sensitivities higher than determination of plasma or urinary catecholamines, or urinary vanillylmandelic acid 12 . The latter however has the highest specificity (95%). Biochemical confirmation of the tumour is difficult in a case of adrenal emergencies such as ours 2 . Anatomical imaging with computed tomography and magnetic resonance are recommended for localisation of the tumour, keeping in mind that 10% of patients may have extra-adrenal localisation of the tumour and up to 26% may have malignant/ metastatic disease 13, 14 . Malignant phaeochromocytoma may also present as PMC 15 , and therefore extra-abdominal imaging may be necessary 14 . The fat constitution and contrast washout characteristics of the tumour may mimic other adrenal masses like adenomas 13 . Abdominal ultrasound may disclose an adrenal mass if the size is sufficient as in our case. In emergency cases with a high suspicion of PMC, ultrasound may be helpful, as it is portable and easy to perform at the bedside. Ultrasound or computed tomography imaging has been considered adequate for diagnosis in cases of suspected PMC which were operated on an emergency basis 2 . Final diagnosis was made by histology in these cases. If there is sufficient time, functional imaging with [123-I]or [131-I]-metaiodobenzylguanidine scintigraphy should be done to corroborate the diagnosis regardless of anatomical imaging findings 14 . If there is a high clinical suspicion, a negative metaiodobenzylguanidine scan should be followed by positron emission tomography with specific ([18-F]-dopamine), or non-specific ligands ([18-F]deoxyglucose or somatostatin) 14 .
Elective surgery after pre-treatment with alphaadrenergic blocking agents to prevent dangerous haemodynamic fluctuations provides the only effective and curative treatment for phaeochromocytoma 6, 11 . Controversy exists regarding emergency resection of phaeochromocytoma found either unexpectedly during surgery for acute abdominal conditions or in the context of diagnosed PMC 5 . A few cases of PMC in which emergency tumour resection was attempted have been reported 3, 5, 16 . Bos et al have identified six such cases from the literature, five of which survived 5 . The authors concluded that emergency tumour resection can be undertaken in such desperate situations. Our surgical team did not consider emergency tumour resection feasible in this case and preoperative stabilisation and preparation with adrenergic receptor blocking agents was considered mandatory.
CONCLUSION
Phaeochromocytoma multisystem crisis represents a rare and catastrophic clinical manifestation of phaeochromocytoma and a high index of suspicion is mandatory for prompt recognition and management. The clinical constellation of multiple organ failure, hyperthermia, encephalopathy and vascular instability should direct emergency or ICU physicians to consider PMC among the possible diagnoses. ICU management is crucial for stabilisation while biochemical and imaging examinations are used for diagnosis and localisation of the tumour. Emergency resection of the latter may be considered if the clinical condition deteriorates despite intensive medical treatment, in view of the otherwise high mortality.
